[The role of Schwann cells-like cells derived from human amniotic membrane mesenchymal stem cells transplantation in flap nerves regeneration].
Inducing human amniotic membrane mesenchymal stem cells (hAMSCs) to Schwann cells-like cells (SCs-like cells) in vitro, and to evaluate the efficacy of transplantation of hAMSCs and SCs-like cells on nerves regeneration of the rat flaps. hAMSCs were isolated from placenta via two-step digestion and cultured by using trypsin and collagenase, then identified them by flow cytometry assay and immunofluorescence staining. The 3rd generation of hAMSCs cultured for 6 days were induced to SCs-like cells in vitro; at 19 days after induction, the levels of S-100, p75, and glial fibrillary acidic protein (GFAP) were detected by immunofluorescence staining, Western blot, and real-time fluorescence quantitative PCR (qPCR). The levels of brain-derived neurotrophic factor (BDNF) and nerve growth factor (NGF) were measured by ELISA in the supernatant of the 3rd generation of hAMSCs cultured for 6 days and the hAMSCs induced within 19 days. In addition, 75 female Sprague Dawley rats were taken to establish the rat denervated perforator flap model of the abdominal wall, and were divided into 3 groups ( n=25). The 3rd generation of hAMSCs (1×10 6 cells) in the proliferation period of culturing for 6 days, the SCs-like cells (1×10 6 cells), and equal volume PBS were injected subcutaneously in the skin flap of the rat in groups A, B, and C, respectively. At 2, 5, 7, 9, and 14 days after transplantation, 5 rats in each group were killed to harvest the flap frozen sections and observe the positive expression of neurofilament heavy polypeptide antibody (NF-01) by immunofluorescence staining. The cells were identified as hAMSCs by flow cytometry assay and immunofluorescence staining. The results of immunofluorescence staining, Western blot, qPCR showed that the percentage of positive cells, protein expression, and gene relative expression of S-100, p75, and GFAP in SCs-like cells group were significantly higher than those in hAMSCs group ( P<0.05). The results of ELISA demonstrated that the expression of BDNF and NGF was significantly decreased after added induced liquid 1, and the level of BDNF and NGF increased gradually with the induction of liquids 2 and 3, and the concentration of BDNF and NGF was significantly higher than that of hAMSCs group ( P<0.05). Immunofluorescence staining showed that the number of regenerated nerve fibers in group B was higher than that in groups A and C after 5-14 days of transplantation. The hAMSCs can be induced into SCs-like cells with the proper chemical factor regulation in vitro, and a large number of promoting nerve growth factor were released during the process of differentiation, and nerve regeneration in flaps being transplanted the SCs-like cells was better than that in flaps being transplanted the hAMSCs, which through a large number of BDNF and NGF were released.